Statement of the Problem: Recurrent aphthous stomatitis is a common oral lesion, and the use of herbal remedies containing tannin and flavonoid has been reported to be effective in treating aphthous stomatitis.
Introduction
Aphthous stomatitis is one of the most common muco-munis and Melisa officinalis extracts can treat aphthous ulcer [11] . Anthemis nobelis is another herbal treatment in aphthous ulcer that was evaluated in Jafari et al.'s study [12] . Motallebnejad et al.' s study [13] showed that Hypericum perforatum mouthwash might also reduce pain and time of healing in aphthous ulcer.
Another suggested herb is pomegranate flowers of Punica granatum (PG) from the punicacea family.PG or pomegranate is an important medicinal plant in the northern regions of Iran. Different parts of the pomegranate, including flowers, leaves, fruits, and pomegranate stems contain tannins such as ellagic acid, gallic acid, and flavonoids. With astringent effects on the tissues of the body, tannin compounds in pomegranate are commonly used in the treatment of burns, and wound healing [15] [16] .
Flavonoid compounds in pomegranate have strong antioxidant effects and help regulate the immune system. They can also be effective in the treatment of cancers, chronic cardiovascular diseases, inflammations and chronic periodontitis [16] [17] [18] [19] . Due to its ellagitannin and punicalagin, pomegranate has antibacterial effects [17] and its antiviral properties against the herpes virus have been proven [20] . In general, pomegranate is highly effective in accelerating the process of wound healing, especially aphthous stomatitis due to its antiinflammatory, anti-oxidant, anti-microbial, anti-viral and antifungal properties [17] [18] [19] [20] [21] [22] .
The aim of this study was to prepare a mucus gel from pomegranate flower, check its effect on RAS, and compare it with the triamcinolone muco-adhesive paste (Triadent).
Materials and Method

Preparation of mucoadhesive gels
Percolation method was used for extraction of the mucoadhesive gel from pomegranate. The plant powder was soaked with ethanol 75%, and it was streamed into a percolator. The extraction was performed at a speed of 4 to 6 drops per minute (per 100 grams of powder), and was stopped after 48 hours. Then, it was concentrated by rotary machine at 40 to 70°C for 4 to 8 hours until the desired consistency was obtained. To prepare a Carbomer 934 gel, firstly, potassium sorbate was dissolved in water. Then, a certain amount of carbomer 934 was slowly spread with the aid of a magnetic stirrer to become completely homogeneous. In order to prepare a gel of sodium carboxymethyl cellulose (CMC), a certain amount of sodium CMC was weighed and slowly spread with the aid of a magnetic stirrer to make the powder particles fully wet.
To prepare the gel, the powders were prepared separately by using the mentioned methods and mixed. Finally, the extract was introduced into polyethylene glycol 400, and added to the gel to achieve a homogeneous gel. The viscosity test and mucoadhesion test were employed for the prepared PG gel. The mean of viscosity for this gel was 34.75 dyne/cm 2. Iron oxide was used to make a placebo due to its similarity to pomegranate flowers in terms of color and smell.
Clinical trial program
In this double-blind clinical trial, 60 patients with oral RAS and the age range of 18 to 50 years were enrolled. The ulcer size was determined by measuring the distance between the two opposite edges of the ulcer border by using a periodontal probe in millimeters. In addition, they recorded the data on pain elimination and the duration of complete healing.
Statistical Methods
At the end of the study, the results obtained from all groups were collected according to the pharmaceutical codes and then the codes were revealed. All the statistical analyses were performed using statistical package 
Results
Among 60 patients participating in this project, 60%
were female and 40% were male. The age range of these patients was 18 to 50 years. Kaplan-Meier survival analysis was used to determine the effect of gels used in different groups for the duration of pain relief and ulcer healing. The Kaplan-Meier survival analysis showed that the pain relief time in PG group was lower than the placebo group (p=0.002); however, it had no significant difference with the Triadent group in comparison with the placebo group (p=0.08) (Figure 1 ). Although the duration of pain relief in the pomegranate group was lower than that of the Trident group, this difference was not statistically significant (p=0.1) (Figure 1 ). According to the table1, the time of pain elimination in the PG group was the least, Triadent group was at the next stage and the placebo group was the third one (Table 1) .
Moreover, in order to evaluate the duration of ulcer healing, Kaplan-Meier survival analysis method was used in the studied groups (Figure 2 ). In this analysis, it was shown that the duration of the ulcer healing in PG group was significantly lower than the placebo group (p= 0.001), also than the Triadent group (p= 0.04). According to the Table 1 , the time of complete ulcer healing in PG group was the least then the Triadent group, and the placebo group was the third, respectively.
The size of the ulcer was recorded on day 0,3,5 to evaluate the process of the ulcer healing (Figure 3) . Although on the day 0,the mean of the ulcer size in PG group was greater than the two other groups, but on the day 3 the ulcer sizes measured the least in the PG group (2. There are a few studies about the clinical effect of the PG in the treatment of aphthous ulcer. Ghalayani et al. [8] evaluated the effect of PG extract on RAS, which was compared with the control group. The present study is in fact a continuation of the research carried out by the same researcher and his colleagues in 2013 [8] . In the present study, the PG extract was prepared by a precise formulation and formed as a muco-adhesive gel that would have longer durability on the ulcers.
While in Ghalayani et al.'s study [8] , the extract of the herb was very dilute, and its durability was poor on the ulcers. In addition, in order to investigate the effect of this plant on aphthous stomatitis, along with the placebo group, the Triadent mucoadhesive paste was also used.
In Ghalayani et al.'s study [8] , both the duration of the pain relief and the complete healing of the ulcer in the PG group were significantly less than those in the placebo group (p<0.05), which is very similar to the present research. In both studies, the PG extract and PG muco-adhesive gel have been shown to be effective in decreasing the pain intensity, reducing the symptoms of the patient and accelerating the ulcer healing process.
However, the patients were more satisfied with using muco-adhesive gel with PG extract, due to its durability, lack of dispersion in the mouth and its convenience.
Gavanji et al. [6] compared the alcohol and water extract of PG varpleni.flora, PG var Sweet Alak and PG varSaveh Black on minor RAS. They found that the alcoholic extract of PG varpleni.Flora have the greatest therapeutic effect on minor RAS. In the same line, Braga et al. [23] showed that PG extract have antibacterial therapeutic effect and can inhibit production of enterotoxin in staphylococcus aureus. Respectively, Pirbalouti et al. [24] demonstrated that the pomegranate flower extract had positive effect on shortening the healing period of wound healing in rats. PG extract can lead to the proliferation and synthesis of collagen in tissues and thus have a significant positive effect on the healing process of ulcers [25] .
very effective in treating RAS, due to its antioxidant, anti-inflammatory, anti-bacterial and wound healing properties [16] [17] [18] [19] [20] .
One of the main limitations of this study were barriers to recruiting sufficient number of patients, for many patients refused to take medications on time and during repeated examinations of the study. Finally, it is suggested that studies similar to the present study be conducted with a larger sample size and in different regions, with different demographic conditions. Subsequently, the effect of this drug in different environmental and biological conditions can also be studied and the results can be compared with each other.
Conclusion
The results of this study showed that the PG mucoadhesive gel not only has a significant effect on the treatment and the control of the symptoms of RAS, but it can also compete with Triadent mucoadhesive paste.
Moreover, since this drug has herbal origin and bears fewer side effects, it can be considered as an effective supporting treatment method for controlling oral RAS.
